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ABSTRACT 


This report covers the fourth year of study on the developement of 
techniques for the management and enhancement of the cutthroat trout, Salmo 
clarki-. Richardson, in southeast Alaska. 

Work during the reporting period included surveys of potential cutthroat 

trout brood stock sources, developing techniques for the assessment of 

cutthroat harvest in southeast Alaska and the development of techniques for 

determining cutthroat population size in selected lakes in southeast 

Alaska. 


Surveys were made of the Hasselborg and Thoms Lake systems to determine 
their suitability as sources of cutthroat brood stock. Hasselborg Lake is 
a large land-locked lake system on central Admiralty Island. A total of 
three inlets to Hasselborg Lake were surveyed in 1 9 7 9 .  All three appeared 
to contain suitable cutthroat habitat and potential weirltrap sites were 
investigated. No spawners were present in the inlets at the time of the 
survey, however, mature pre-spawners were captured in Hasselborg Lake 
adjacent to all inlets. Pathalogical examination of Hasselborg Lake cut- 
throat showed them to be free of both BKD and IHN. Thoms Lake on Wrangell 
Island appears to meet the major criteria necessary for a brood stock 
source. Two small inlets would provide trapping sites and there appears to 
be a moderate population of trout available. Hasselborg Lake system would 
be the prime candidate for brood stock for hatcheries in northern southeast 
Alaska while Thoms Lake would be suitable for use as a brood source for 
hatcheries in central and southern southeastern Alaska. 

Two mail surveys of cutthroat fishermen were conducted in late ,1978 and 
1 9 7 9 .  Obtaining harvest estimates for numerous widespread cutthroat fish- 



er l e s  has proven d i f f i c u l t  i n  s o u t h e a s t  Alaska.  Voluntary  mai l  su rveys  
were i n i t i a t e d  i n  1978 and were a g a i n  used f o r  e i g h t  a r e a  c u t t h r o a t  f i s h -  
e r i e s  I n  1979. Response t o  t h e  q u e s t i o n n a i r e s  ranged from 9 p e r c e n t  t o  54 
p e r c e n t .  Th i s  r e t u r n  was b e t t e r  t h a n  r e t u r n s  recorded i n  1978. Harves t  of 
c u t t h r o a t  ranged from 54 a t  Salmon Bay Lake t o  t h e  r e p o r t e d  h i g h  of 415 a t  
Wllson Lake. Expanded e s t i m a t e s  of c u t t h r o a t  h a r v e s t  from t h e  e i g h t  
systems were 7,500 f i s h .  A s t a t e w i d e  s p o r t  f i s h  h a r v e s t  su rvey  was t a k e n  
i n  l a t e  1978. Data from t h i s  survey became a v a i l a b l e  d u r i n g  1979. Cut-
t h r o a t  t r o u t  h a r v e s t  was found t o  be h e a v i e s t  i n  t h e  Ketchikan a r e a  where 
8,401 f i s h  were r e p o r t e d  h a r v e s t e d .  Yakutat  had t h e  lowes t  h a r v e s t  w i t h  
o n l y  136 c u t t h r o a t  r e p o r t e d .  The t o t a l  a r e a  h a r v e s t  of c u t t h r o a t  f o r  1978 
was 23,188, which i s  h i g h e r  t h a n  t h a t  recorded i n  1977. 

The s t a n d i n g  p o p u l a t i o n  of c u t t h r o a t  t r o u t  was i n v e s t i g a t e d  i n  two l a k e s  
d u r i n g  1979. V i r g i n i a  Lake, l o c a t e d  s o u t h e a s t  of Wrangel l ,  i s  a popula r  
c u t t h r o a t  l a k e  t h a t  has  a r e p u t a t i o n  a s  a "trophy" f i s h e r y .  To de te rmine  
t h e  e x i s t i n g  c u t t h r o a t  p o p u l a t i o n  i n  Vi rg ina  Lake, 24 days were s p e n t  
employing fyke n e t ,  f r y  t r a p s  and hook and l i n e ,  t o  c a p t u r e ,  mark and 
r e l e a s e  and r e c a p t u r e  c u t t h r o a t .  During t h e  summer a t o t a l  of 1 ,165 c u t -  
t h r o a t  were c a p t u r e d ,  marked and r e l e a s e d .  A t o t a l  o f  89 t r o u t  were recap-
t u r e d .  The e s t i m a t e d  s t a n d i n g  c rop  of c u t t h r o a t  i n  V i r g i n i a  Lake was 
computed t o  be 5 ,631  t r o u t .  Harvey Lake, n e a r  P e t e r s b u r g  i s  a t y p i c a l  
smal l  i s l a n d  muskeg l a k e .  Harvey Lake i s  n o t  cons idered  a " t rophyt '  w a t e r ,  
however, it does s u p p o r t  c o n s i d e r a b l e  a n g l i n g  e f f o r t .  A t o t a l  of 12 days 
were s p e n t  on Harvey Lake t o  c a p t u r e ,  mark and r e l e a s e  89 c u t t h r o a t .  A 
t o t a l  of f i v e  t r o u t  were r e c a p t u r e d .  The e s t i m a t e d  s t a n d i n g  c rop  o f  c u t -
t h r o a t  i n  Harvey Lake was computed t o  b e  o n l y  669 t r o u t .  

BACKGROUND 

Research conducted on c u t t h r o a t  d u r i n g  t h e  p a s t  8  y e a r s  a t  P e t e r s b u r g  Creek 
and o t h e r  systems throughout  s o u t h e a s t  Alaska has  begun t o  p r o v i d e  t h e  
background d a t a  n e c e s s a r y  t o  manage t h e  v a r i o u s  s t o c k s  o f  c u t t h r o a t .  

Two impor tan t  f a c t s  abou t  c u t t h r o a t  have become a p p a r e n t  d u r i n g  p a s t  i n v e s -  
t i g a t i o n s .  F i r s t  was t h e  f i n d i n g  t h a t  most c u t t h r o a t  systems a r e  popula ted  
by slow growing, o l d  f i s h .  I n  s o u t h e a s t  A l a s k a ' s  c o l d  w a t e r s ,  it r e q u i r e s  
5 o r  6 y e a r s  t o  produce a mature c u t t h r o a t  of over  300 mm (12 i n ) .  T h i s  
slow growth means t h a t  o n l y  a smal l  pe rcen tage  of t h e  p o p u l a t i o n  spawns 
a n n u a l l y .  Second it has  been demonstra ted a t  P e t e r s b u r g  Creek ( J o n e s ,  
1976) t h a t  moderate f i s h i n g  p r e s s u r e  has  caused a s t e a d y  d e c l i n e  i n  c u t -
t h r o a t  numbers under t h e  e x i s t i n g  o v e r l y  l i b e r a l  bag and p o s s e s s i o n  l i m i t s .  
The d e c l i n e  o f  c u t t h r o a t  numbers i s  n o t  uniform th roughout  s o u t h e a s t  
Alaska.  S t u d i e s  a t  Lake Eva, (Armstrong, 1971) a remote,  l i g h t l y  f i s h e d  
system,  d i d  n o t  demons t ra te  a marked f l u c u a t i o n  i n  c u t t h r o a t  numbers from 
y e a r  t o  y e a r .  With t h e  ever-expanding logg ing  road systems i n  s o u t h e a s t  
Alaska,  t h e r e  a r e  n o t  t o o  many Lake Eva ' s  l e f t .  I n  a d d i t i o n ,  t h e r e  a r e  
i n c r e a s i n g  numbers of a n g l e r s  w i t h  t h e  t ime  and r e s o u r c e s  t o  r e a c h  o u t  t o  
t h e  more remote sys tems.  



'The development of techniques for the management and enhancement of cut- 

throat trout in southeast Alaska has now taken on an organized form with 

the completion of the cutthroat management and enhancement plan. 


RECOMMENDATIONS 


Management
-. 

1 .  	 Develop brood stocks of cutthroat at the Fisheries Rehabilitation 

Enhancement Division hatchery facilities in southeast Alaska. 


Enhancement of existing cutthroat fisheries near populated areas will 

become necessary within the next few years. In addition, new put and 

take fisheries may be desirable in some specific locations. To accom- 

plish this, brood stocks of both resident and anadromous cutthroat 

will be required at two or more of the F.R.E.D. hatcheries in south- 

east Alaska. 


2. 	 Evaluate the new "four fish" bag and possession limits for cutthroat 

in the more popular fisheries in southeast Alaska. 


Creel census checks of anglers fishing the more popular cutthroat 

systems should be undertaken to determine if the new "four fish" 

limits are indeed reducing the overall harvest of cutthroat. Much of 

this will be obtained from anglers utilizing U.S. Forest Service 

recreational cabins and from the statewide harvest questionnaire 

conducted by the Division of Sport Fish. 


Research 


1. 	 Guidelines should be developed for the establishment of brood stocks 

of both resident and sea-run cutthroat. 


The use of hatchery-reared cutthroat to enhance or create new fish- 

eries for resident and sea-run cutthroat has and is occurring through- 

out the Pacific Northwest. Programs with resident cutthroat have been 

mostly successful, however, programs with sea-run cutthroat have 

generally been less successful. It is recommended that work continue 

in southeast Alaska to select wild brood stock sources best suited to 

the fisheries desired and that these findings be turned over to the 

F.R.E.D. Division for action. 


2. 	 Additional background data on cutthroat populations in southeast 

Alaska should be gathered on an annual basis. 


Many data gaps exist on most of the cutthroat populations throughout 

southeast Alaska. Additional information will be needed on these 

cutthroat systems in order to make sound management recommendations 

to the Forest Service and other land use agencies. This information 

will also be necessary to evaluate systems for future enhancement with 

hatchery produced cutthroat. 




3 .  	 L)evelop techniques for estimating cutthroat trout populations from 
selected lakes in Southeast. 

Baseline data on standing populations of cutthroat in area lakes will 

be necessary in order to formulate good management programs for these 

watc,rs. 


A list of common names, scientific names and abbreviations of all species 
mentioned in this report is presented in Table 1. 

1. 	 Determine systems that may be suitable for obtaining cutthroat 

trout brood stock for use at the various hatchery facilities 

throughout southeast Alaska. 


2. 	 Develop techniques for determining the harvest rates of cutthroat 

population in southeast Alaska. 


3. 	 Develop techniques for estimating cutthroat trout populations 

from select lakes in southeast Alaska. 


TECHNIQUES USED 


To determine systems in southeast Alaska that are suitable for cutthroat 

trout brood stock development, the following information was gathered from 

the Hasselborg Lake system and the Thoms Lake system: 


. 	 Approximate strength of the cutthroat spawning population. 

2. 	 General health of the cutthroat population (e.g.) pathological exami- 

nation of adult spawners. 


3 .  	 Impact of egg taking operations on existing sport fisheries. 

4. 	 Capture methodology (e.g.) weirs, seine traps, etc. 


Foot surveys, hook and line and gill nets were employed to capture cut- 

throat from the two systems for samples. 


The determination of the harvest rates of cutthroat in Southeast was ob- 

tained by: 


1. 	 Summarizing the statewide mail sport fish questionnaire for all known 

cutthroat fisheries in Southeast. 


2. 	 The use of a questionnaire survey of anglers using selected recrea- 

tional cabins at Hasselborg, Turner, Virginia, Salmon Bay, Wilson and 

Humpback Lakes and on Castle River and Duncan Salt Chuck. 




T a b l e  1. L i s t  of common names, s c i e n t i f i c  names and a b b r e v i a t i o n s  
o f  f i s h  found i n  s t u d y  a r e a .  

Common Name S c i e n t i f i c  Name & Author Abbrev ia t ion  

C u t t h r o a t  Trout  Salmo c l a r k e ,  Richardson CT 

S tee lhead  Trou t  Salmo g a i r d n e r i ,  Richardson SH 

Rainbow Trou t  Salmo g a i r d n e r i ,  Richardson RR 

Do1ly Varden S a l v e l i n u s  malma, (Walbaum) DV 

Coho Salmon Oncorhynchus k i s u t c h  , (Walbaum) SS 

P i n k  Salmon Oncorhynchus gorbuscha,  (Walbaum) PS 



Techr~iques f o r  e s t i m a t i n g  c u t t h r o a t  t r o u t  p o p u l a t i o n s  from s e l e c t e d  l a k e s  
were t e s t e d .  

1 .  	 C u t t h r o a t  were cap tured  i n  Harvey and Virgina  Lakes from June through 
mid-September. Capture methods i n c l u d e d ;  hook and l i n e ,  b a i t e d  minnow 
t r a p s ,  beach s e i n e  and t r a p  n e t s .  

2 .  	 All cap tu red  c u t t h r o a t  t r o u t  were measured ( f o r k  l e n g t h ) ,  marked by 
punching a ho le  i n  t h e  upper lobe  of t h e  cauda l  f i n ,  and r e l e a s e d .  

3 .  	 A l l  r ecap tured  c u t t h r o a t  were noted and t h e  l a k e  p o p u l a t i o n  s i z e  was 
e s t i m a t e d  by u s i n g  Schnabel and Schamcher e s t i m a t e s .  

FINDINGS 


C u t t h r o a t  Brood S tock  Deve lo~ment  

The enhancement of some c u t t h r o a t  t r o u t  p o p u l a t i o n s  and t h e  c r e a t i o n  of new 
f i s h e r i e s  w i l l  be a necessa ry  management t o o l  i n  s p e c i f i c  l o c a t i o n s  i n  
s o u t h e a s t  Alaska i n  t h e  n e x t  few y e a r s .  I n  o r d e r  t o  enhance t h e s e  f i s h -
e r e i e s ,  a r e l i a b l e  supply of c u t t h r o a t  t r o u t  w i l l  be r e q u i r e d  a t  one o r  
more h a t c h e r i e s .  A t  t h e  p r e s e n t  t ime t h e r e  a r e  no c u t t h r o a t  brood s t o c k s  
i n  any of t h e  h a t c h e r i e s .  

Surveys of two systems were made d u r i n g  1979 t o  de te rmine  t h e i r  s u i t a b i l i t y  
and p o t e n t i a l  a s  sources  f o r  c u t t h r o a t  eggs f o r  brood s t o c k  development.  

The Hasselborg Lake system,  l o c a t e d  i n  mid-Admiralty I s l a n d ,  was surveyed 
d u r i n g  e a r l y  May, 1979 .  Hasselborg Lake ( F i g u r e  1) i s  one o f  t h e  l a r g e r  
Land locked c u t t h r o a t  l a k e s  on Admiral ty  I s l a n d .  A t o t a l  of t e n  major 
~ n l e t sand s e v e r a l  minor i n l e t s  f low i n t o  I Iasselborg Lake. During t h e  May 
1979 su rvey ,  t h e  n o r t h e r n  h a l f  of t h e  l a k e  was covered w i t h  i c e  and t h e  
survey was l i m i t e d  t o  t h r e e  i n l e t s  i n  t h e  s o u t h e r n  h a l f  of t h e  l a k e .  The 
o u t l e t  (Hasselborg)  was a l s o  surveyed d u r i n g  1979. 

An unnamed i n l e t ,  approximately  1.5 km s o u t h e a s t  of Camp Shaheen o r  1 .8  km 
from t h e  o u t l e t  was surveyed f o r  .5 km above Hasselborg Lake. Th is  i n l e t ,  
i n  t h e  a r e a  surveyed,  averaged 7 m i n  wid th  w i t h  s e v e r a l  deep p o o l s ,  l o g  
jams and a low beaver  dam (F igure  2 ) .  The 1-ower s t ream bottom was composed 
of mud and sand. Spawning g r a v e l  began approximately  0 .5  km above 
Hasselborg Lake where t h e  s t ream g r a d i e n t  began t o  r i s e .  An e x c e l l e n t  
p o t e n t i a l  w e i r / t r a p  s i t e  was l o c a t e d  i n  t h i s  a r e a .  

McKlnney Creek (F igure  3 ) ,  l o c a t e d  on t h e  west  s i d e  o f  Hasselborg Lake, 
d i r e c t l y  a c r o s s  from i n l e t  #1, was t h e  n e x t  i n l e t  surveyed.  McKinney Creek 
3s o f  moderate g r a d i e n t  w i t h  a s u b s t r a t e  of rock and g r a v e l .  Th i s  s t ream 
averaged 70 m i n  width  i n  t h e  0 . 5  kr? a r e a  surveyed.  A p o s s i b l e  we i r  s i t e  
&.as l o c a t e d  approximately  0 . 6  km above Hasselborg Lake where c u t  banks 
would p rov ide  t h e  n e c e s s a r y  bulkheads f o r  we i r  c o n s t r u c t i o n .  
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Braver Creek (F igure  4)  e n t e r s  Hasselborg Lake a t  t h e  s o u t h e a s t  c o r n e r  
approximately 2 km from t h e  o u t l e t .  Beaver Creek was t h e  s m a l l e s t  of t h e  
t h r e e  ~ n l e t s  surveyed,  averag ing  l e s s  than 4 m i n  wid th .  Beaver Creek i s  
o t moderate g r a d i e n t  w i t h  e x c e l l e n t  spawrllng g r a v e l  a v a i l a b l e  a s h o r t  
d i s t a n c e  above Hasselborg Lake. The f l r s t  0 .6  km was surveyed and was 
found t o  c o n t a i n  numerous wei r  s i t e s .  Of t h e  t h r e e  i n l e t s  surveyed,  Beaver 
Creek appeared t o  be t h e  most s t a b l e  i n  regards  t o  h igh  wate r  f low.  

Hasselborg River  was surveyed down s t ream f o r  a d i s t a n c e  of 1 km. 
Hdsselborg River  averaged over  30 m i n  width  and was f lowing  a t  a  r a t e  o f  
over  28 cub ic  m p e r  second. Th is  l a r g e  s i z e  and volume would be d i f f i c u l t  
t o  w e i r  e f f e c t i v e l y ,  and it i s  u n l i k e l y  t h a t  many c u t t h r o a t  use  t h i s  a r e a  
f o r  spawning a s  most of t h e  s u b s t r a t e  was composed of bedrock and l a r g e  
cobbles  . 

During t h e  f o o t  su rvey  of a l l  t h r e e  i n l e t s  and t h e  o u t l e t ,  hook and l i n e  
sampllng was employed t o  sample f o r  spawning c u t t h r o a t .  No c u t t h r o a t  were 
noted i n  any of t h e  s t reams  and may be due i n  p a r t  t o  t h e i r  c o l d  w a t e r  
t empera tu re  (3-4OC) a s  compared t o  t h e  warm 5-6OC wate r  of Hasselborg Lake. 

I n  an e f f o r t  t o  l o c a t e  c u t t h r o a t  spawners,  g i l l  n e t s  were s e t  a c r o s s  t h e  
mouths of t h e  i n l e t s  (F igure  1) t o  determine i f  mature c u t t h r o a t  were 
p r e p a r i n g  t o  move upstream t o  spawn. A n e t  was a l s o  employed n e a r  t h e  
o u t l e t  of Hasselborg Lake t o  determine i f  mature c u t t h r o a t  were moving down 
s t ream t o  spawn. 

Four g i l l  n e t s  were s e t  f o r  an  average of 18 hours  each .  A t o t a l  o f  83 
c u t t h r o a t ,  13 Dol ly  Varden and f o u r  kokanee salmon were cap tured .  S e x u a l l y  
mature c u t t h r o a t  were found t o  be numerous n e a r  a l l  t h r e e  i n l e t s ,  however, 
on ly  a  few were cap tured  n e a r  t h e  o u t l e t .  No spawned o u t  c u t t h r o a t  were 
cap tured  i n d i c a t i n g  t h a t  spawning was j u s t  beginning f o r  t h e  y e a r .  

/ 

A t o t a l  of 60 s e x u a l l y  mature c u t t h r o a t  were sampled f o r  p a t h o l o g i c a l  exam-
i n a t i o n .  Samples of k idney,  G I  t r a c t  and o v a r i a n  f l u i d  were c o l l e c t e d  and 
forwarded t o  t h e  pathology l a b  f o r  examinat ion.  R e s u l t s  of t e s t s  f o r  BKD 
and THN proved n e g a t i v e .  

A random sample of 25 c u t t h r o a t  were s e l e c t e d  f o r  age- leng th  r e l a t i o n s h i p .  
These c u t t h r o a t  ranged i n  s i z e  from 190 mm and age 4 ,  t o  470 mm a t  age  9 
(Table  21. Near ly  h a l f  of t h e  c u t t h r o a t  sampled were between 220 and 280 
rm and ranged i n  age from 5  t o  9 y e a r s  of age.  

A l l  i n l e t s  surveyed con ta ined  e x c e l l e n t  t r a p  o r  we i r  s i t e s  n e a r  Hasselborg 
Lake. No surveys  were p o s s i b l e  of t h e  f i v e  i n l e t s  i n  t h e  n o r t h e r n  h a l f  of 
t h e  l a k e  due t o  t h e  l a t e  i c e  cover .  

Thorns Lake i s  a 152 h e c t a r e  body of  wa te r  80 m above s e a  l e v e l  l o c a t e d  on 
Wrangell I s l a n d  27 km s o u t h - s o u t h e a s t  from t h e  town of  Wrangel l .  The 
o u t l e t ,  Thoms Creek,  f lows 6 . 4  km i n  a s o u t h e r l y  d i r e c t i o n  t o  t i d e w a t e r  a t  
Thoms P lace  (F igure  5 ) .  
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' f a b l e  2. Age-length Relationship of Cutthroat, Hasselborg Lake, May 1979 

Fork Age (Number of Annuli) 

L e ~ l _ g t h ( m m )-- -. 4 5 6 7 8 9 Total Percent of Total * 


TOTAL 

Percent of 
Total :" 1 6 . 7  8 . 3  16.7 20 .8  1.6.7 20.8 100.0 

Average Fork 
Length 201.2  231 .0  286.2 280 .6  325.7 424.6 

"ercentages rounded to nearest tenth. 
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1 t l c ) m s  I ~ k e  systern was surveyed i n  l a t e  A p r i l  and e a r l y  May, 1979 t o  a s s e s s  
t t ~ r  systt2m ds  a p o t e n t i a l  source  f o r  c u t t h r o a t  f o r  use a t  one of t h e  
h d t c t l e r y  facilities. Thoms Lake system 1 s  home t o  both  an anadromous r a c e  
d r ~ c l  a rc>sident  r a r e  of c u t t h r o a t .  These two races  occupy t h e  l a k e  d u r i n g  
L t t t ,  w ~ r i t c ~ rand u t l l l z e  t h e  same a r e a s  f o r  spawning. Sea-run and r e s l d e n t  
t u t t h r o d t  a r e  n e a r l y  impossible t o  s e p a r a t e  when s e x u a l l y  mature and appear  
t o  form one gene pool on t h e  spawning grounds.  

Two smal l  i n l e t s  e n t e r  Thoms Lake. One e n t e r s  from t h e  n o r t h  n e a r  t h e  
upper end of t h e  1-ake and t h e  o t h e r  e n t e r s  from t h e  southwest n e a r  mid-
l a k e .  The southwest i n l e t  (F igure  6 )  i s  c h a r a c t e r i z e d  a s  a narrow 2-4 m 
wlde,  meandering muskeg s lough  fed  by run-off  from a l a r g e  muskeg a r e a .  
Very l i t t l e  spawning a r e a  was l o c a t e d  a s  t h e  s u b s t r a t e  was most ly  mud and 
moss covered rock .  No a c t i v e l y  spawning c u t t h r o a t  were noted d u r i n g  t h e  
su rvey .  

The n o r t h e a s t  i n l e t  t o  Thoms Lake (F igure  7)  i s  a b i t  l a r g e r  averag ing  7-9 
m i n  width .  Surveys i n  e a r l y  May revea led  t h a t  t h i s  i n l e t  p r o v i d e s  e x c e l -  
l e n t  spawning h a b i t a t  throughout  t h e  f i r s t  2 km.  The i n l e t  i s  c h a r a c t e r -
i zed  by c l e a r ,  f r e e  f lowing wate r  and a s u b s t r a t e  of sand ,  g r a v e l  and some 
bedrock.  Deep p o o l s  (1-2 m) and wind f a l l  t r e e s  p rov ide  adequate  c o v e r .  
No a d u l t  c u t t h r o a t  was observed i n  t h i s  i n l e t ,  which may have been due t o  
t h e  co ld  (3OC) wate r  a t  t h e  t ime of t h e  su rvey .  

Thoms Creek (F igure  8 ) ,  from Thoms Lake t o  t i d e  w a t e r ,  was surveyed i n  
mld-May, 1979. Thoms Creek from Thoms Lake i s  a slow meandering s t ream 8-9 
m wide f o r  approximately  1 . 2  km below t h e  l a k e .  A t  t h i s  p o i n t  it p a s s e s  
through a smal l  muskeg l a k e .  Below t h e  muskeg l a k e  Thoms Creek i n c r e a s e s  
i r l  g r a d i e n t  and s i z e .  Spawning g r a v e l  was found i n  s e v e r a l  s t r e t c h e s ,  
however, t h e  m a j o r i t y  of t h e  s t ream bed was l a r g e  rock and exposed bedrock.  
Rod and r e e l  sampling y i e l d e d  s e v e r a l  spawned o u t  c u t t h r o a t .  These f i s h  
appeared t o  be headed f o r  s a l t  wa te r  a f t e r  spawning. 

A sample of a d u l t  c u t t h r o a t  was ob ta ined  from Thoms Lake on May 1, 1979. 
Two g i l l  n e t s  were s e t  f o r  18 hours  each n e a r  t h e  i n l e t s  t o  Thoms Lake. A 
t o t a l  of 36 c u t t h r o a t  were c a p t u r e d .  These f i s h  ranged i n  s i z e  from 172 t o  
425 mm. T h i r t y  of t h e  c u t t h r o a t  were s e x u a l l y  mature and were n e a r i n g  
spawning c o n d i t i o n .  I t  would appear  t h a t  t h e s e  f i s h  were matur ing i n  Thoms 
L a k e  b e f o r e  e n t e r i n g  t h e  i n l e t s  t o  spawn. N o  p a t h o l o g i c a l  samples were 
c o l l e c t e d ,  however, i f  Thoms Lake i s  s e l e c t e d  a s  a brood s t o c k  s o u r c e ,  t h i s  
sampling w i l l  be done. 

A l l  c u t t h r o a t  cap tured  i n  t h e  g i l l  n e t s  were sampled f o r  age- leng th  r e l a -
t l o n s h i p s  (Table  3 ) .  The c u t t h r o a t  were found t o  range i n  age from 4 t o  11 
w,th 49% i n  t h e  5 and 6-year  age groups .  The c u t t h r o a t  ranged i n  s i z e  from 
'79 +Q 435 mrn w i t h  58% of t h e  t o t a l  i n  t h e  180 t o  260 mrn s i z e  c l a s s .  

D e v e l o ~ m f n t- of -- C u t t h r o a t  Trou t  i n  +-- Techniques t o  Determine Harves t  Ra tes  of 
s o u t h e a s t  Alaska 

The annual  h a r v e s t  of c u t t h r o a t  t r o u t  from t h i s  a r e a ' s  l a k e s  and s t reams  
has  been l a r g e l y  unknown u n t i l  1 9 7 7 .  S p e c i f i c  s t u d i e s  a t  Lake Eva 
(Armstrong, 1971) and a t  P e t e r s b u r g  Creek ( J o n e s ,  1977) p rov ided  h a r v e s t  
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I I . . : ' ix~,-lca~idthI i e 1 , i t i o n s h i p  of C u t t l ~ r o a t ,  Tlionls Lake, Nay 1979 

1 7 0 r k  Age (Number of  Annuli) Percent of 
! + ,_n_l t h ( R I I I I )  & 5 6 7 8 9 1 0  11 'I 'otal  T o t a l  * - ---- -.-

Tota l  5 17 8 4 1 0 0 

Percen t  of  
T o t a l  2 1 3 9  4 7 . 2  22.2  11.1 2.8 0 0 

Average Fork 
Length (mm) 185.8 241.7 279.9  298.7 274 .0  ... ... 



e s t l i n a t c , ~  on s p e c i f i c  s t ream systems.  These two s t u d i e s  were q u l t e  inform- 
~ ~ t l v r ~f o r  l o c a l  management, however, they  d i d  not provide an a r e a  wide 
t.stlmatcx of c u t t h r o a t  h a r v e s t .  

Ihie t o  t h e  numerous c u t t h r o a t  wa te r s  i n  Sou theas t  and t h e  s h o r t a g e  of man-
power, i t  i s  i m p r a c t i c a l  t o  a t t e m p t  a p h y s i c a l  count census on most f i s h -
e r i e s .  I n  o r d e r  t o  o b t a i n  t h e  in format ion  needed f o r  management, two t y p e s  
o f  mail censuses  were begun i n  1978 and were cont inued i n  1979. One of 
t h e s e  s t ~ r v e y s  was d i r e c t e d  toward o b t a i n i n g  in format ion  o n  s p e c i f i c  wa te r s  
and tht, o t h e r  was d i r e c t e d  toward o b t a i n i n g  infor-mation on a l l  c u t t h r o a t  
f i s h e r i e s  throughout s o u t h e a s t  Alaska.  

Many of t h e  b e t t e r  c u t t h r o a t  wa te r s  i n  Sou theas t  have r e c r e a t i o n a l  c a b i n s  
c o n s t r u c t e d  and mainta ined by t h e  U.S. F o r e s t  S e r v i c e .  Use of t h e s e  cab ins  
r e q u i r e  t h e  payment of a  use  f e e  and u s u a l l y  l i m i t s  t h e  number of peop le  on 
a p a r t i c u l a r  system a t  any one t ime t o  t h e  r e n t i n g  p a r t y .  

A q u e s t i o n n a i r e  (F igure  9 )  was developed t o  o b t a i n  h a r v e s t  in fo rmat ion  from 
a n g l e r s  u t i l i z i n g  cab ins  on e i g h t  c u t t h r o a t  systems throughout  S o u t h e a s t  i n  
1979. These systems were p r e - s e l e c t e d  f o r  s t u d y  on t h e  b a s i s  t h a t  t h e y  
c o n t a i n  e x c e l l e n t  p o p u l a t i o n s  of c u t t h r o a t  and ,  i n  some c a s e s ,  a r e  consid-
e r e d  a s  t rophy  f i s h  w a t e r s  f o r  c u t t h r o a t .  Loca t ions  o f  t h e  c u t t h r o a t  
systems censused i n  1979 a r e  p r e s e n t e d  i n  F i g u r e  1 0 .  Harves t  q u e s t i o n -
n a i r e s  were i s s u e d  t o  each  p a r t y  o f  f i shermen when t h e y  p icked  up t h e i r  
cabin  pe rmi t s  a t  t h e  v a r i o u s  F o r e s t  S e r v i c e  o f f i c e s  th roughout  t h e  a r e a .  

Q u e s t i o n n a i r e s  were i s s u e d  t o  f i s h i n g  p a r t i e s  beg inn ing  i n  June  and were 
cont inued through September. Completed q u e s t i o n n a i r e s  began t o  be  r e c e i v e d  
i n  J u l y  and cont inued on a s p o r a d i c  b a s i s  through October.  I n  November, a 
copy of t h e  F o r e s t  S e r v i c e  c a b i n  r e n t a l  r ecords  was o b t a i n e d .  Returned 
q u e s t i o n n a i r e s  were t h e n  c r o s s  r e f e r e n c e d  t o  o b t a i n  an  e s t i m a t e  o f  response 
from a n g l e r s  (Table  4 ) .  

Angler response t o  t h e  h a r v e s t  q u e s t i o n n a i r e  i n  1979 ranged from a low of 
9% a t  Hasselborg Lake t o  t h e  h i g h  of 54% a t  Humpback Lake. Comparing 
r e t u r n s  from 1979 t o  t h o s e  o f  1978 ( J o n e s ,  1979) ,  t h e  1979 r e t u r n s  showed a 
s l i g h t  improvement i n  r e t u r n s ,  however, t h e  16% r e t u r n  of q u e s t i o n n a i r e s  i n  
1979 i s  below t h e  d e s i r e d  l e v e l  of r esponse .  Two y e a r s  d a t a  a r e  o n l y  a 
s t a r t ,  however, i t  c o n t i n u e s  t o  show t h a t  c u t t h r o a t  w a t e r s  n e a r  t h e  l a r g e r  
popula ted  c e n t e r s  of Juneau and Ketchikan r e c e i v e  t h e  m a j o r i t y  of f i s h i n g  
p r e s s u r e .  

P resen ted  i n  Table  5 a r e  t h e  summaries of f i s h  h a r v e s t e d  and r e l e a s e d  by 
a n g l e r s  f i s h i n g  t h e  e i g h t  a r e a s .  Catches  o f  c u t t h r o a t  ranged from a  low of 
54 a t  Salmon Bay Lake t o  a h i g h  o f  415 a t  Wilson Lake. C u t t h r o a t  c a t c h e s  
were up i n  1979 from t h o s e  r e p o r t e d  i n  1978. Angler hours  were a l s o  up i n  
1979 over  1978. The expanded e s t i m a t e  of t h e  c u t t h r o a t  h a r v e s t  i n  1979 was 
7,500 f i s h  from a l l  e i g h t  a r e a s .  

A s t a t e w i d e  s p o r t  f i s h  h a r v e s t  su rvey  was conducted f o r  t h e  f i r s t  t ime i n  
2977 and was a g a i n  conducted i n  1978. R e s u l t s  of t h e  1978 survey on ly  
became a v a i l a b l e  i n  l a t e  1979. The d e s i g n  o f  t h i s  su rvey  has  remained 
unchanged from 1977 ( M i l l s ,  1979) .  



P. 0 .  Box 667 I 
P e t e r s b u r g ,  Alaska 99833 June  2 2 ,  1979 

Dear Angler:  


The Alaska Department of F i s h  and Game i s  c u r r e n t l y  f o r m u l a t i n g  a  management 


p l a n  f o r  t h e  s p o r t  f i s h e r y  on s e l e c t e d  w a t e r s  i n  Sou theas t  Alaska.  


Your a s s i s t a n c e  i n  p rov id ing  i n f o r m a t i o n  f o r  t h i s  p l a n  is  r e q u e s t e d  by f i l l i n g  


i n  t h i s  q u e s t i o n n a i r e .  R e s u l t s  of t h i s  su rvey  w i l l  h e l p  t h e  Department of F i s h  


and Game prov ide  cont inued h i g h  q u a i l i t y  a n g l i n g  i n  Sou theas t  Alaska.  


Lake F i shed  Date:  From t o  


1 )  Number i n  p a r t y  


2)  Anglers  i n  p a r t y  


3 )  Number of days  f i s h e d  Hours p e r  day 


4 )  F i s h  caught  and k e p t :  


Number of c u t t h r o a t  


Number of Dol ly  Varden 


Number of rainbow 


Number of salmon 


5) 	 F i s h  caught  and r e l e a s e d :  

Number of c u t t h r o a t  

Number of Dol ly  Varden 

Number of rainbow 

Number of salmon 

F i g u r e  9 



Cutthroat Fisheries Censused in 1979 Figure 10 
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! . i b l e  4 .  Angler  Survey Response from E i g h t  Area C u t t h r o a t  Systcms 1979.  

Water 

! J i l son  Lake 
( 2  Cabins )  

Humpback Lake 

Snlmorl  Bcty Lake 

V i r g i n i a  Lake 

C a s t l e  R i v e r  
( 2  Cab ins )  

Duncan S a l t  Chuck 
( 2  Cab ins )  

H a s s e l b o r g  Lake 
( 3  Cabins )  

Turne r  Lake 
( 2  Cab ins )  

T o t a l  

No. 	 Survey Forms No. Forms l'ercent 
I s s u e d  Received  Re t u r n e d  

13 7 54.0% 

1 7  2 12 .0% 

1 6  1 6.0% 

1 2  

225 	 36 16.0% 



-- 

Table 5. Harvest Summaries for Eight Area Cutthroat Systems, 1979. 


No. of Angler Fish Caught fi Kept Fish Caught b Released 
Water Anglers Hours CT DV -- Salmon CT DV RB SalmonRB --

Wilson Lake 15 450 287 2 . . .  1 128 2 . . .  3 

Humpback Lake 23 626 220 . . . . . .  I 1  184 6 . . .  8 

Salmon Bay Lake 6 88 40 2 1 7 14 10 . . .  1 

Virginia Lake 6 192 70 10 . . .  1 15 10 . . .  . . .  

Castle River 21 364 146 96 ... 57 2 10 . . .  . . .  

Duncan Salt 
Chuck 

Hasselborg Lake 24 750 159 6 . . .  19 84 . . . . . .  . . .  

Turner Lake 33 724 184 28 . . .  3 60 . . . . . .  . . .  



-- 

C i ~ t ttirocit t r o u t  l larves t  was agairi found t o  be h c a v i e s t  i n  t h ~Ketchikan 
,ired where 8 ,401 f i s h  were repor ted  h a r v e s t e d .  T h i s  i s  up 9 . 4 %  from t h e  
7 , 9 0 8  f i s h  ha rves ted  ~n 1977. The Yakutat  a r e a  agn ln  r e p o r t e d  t h e  a r e a  low 
w ~ t h130 c u t t h r o a t  h a r v e s t e d .  The area-wide 1978 h a r v e s t  of 23,188 1s only  
s l l g t i t l y  h igher  than t h e  23,058 r e p o r t e d  harves ted  ln 1977. 

Develoqrn~.nt of Techniques f o r-- -Trout  Popula t ions  from-. Est imat ing  C u t t h r o a t  
~ e l r c t c d- - Southeas t  Alaska Lakes -

The s t a n d i n g  p o p u l a t i o n  s i z e  f o r  c u t t h r o a t  t r o u t  i n  l a k e s  i n  s o u t h e a s t  
Alask'j has n o t  been wel l  documentated. An e s t i m a t e  of an anadromous cu t -
t h r o a t  popu la t ion  i s  p o s s i b l e  through t h e  use  of a w e i r ,  however, no 
s r r i o u s  a t t e m p t s  have been made t o  e s t i m a t e  t h e  r e s i d e n t  o r  non-anadromous 
c u t t h r o a t  popu la t ions  of t h e  a r e a  l a k e s .  The f i r s t  a t t e m p t s  t o  e s t i m a t e  
non-anadromous c u t t h r o a t  p o p u l a t i o n s  were c a r r i e d  o u t  by (Schmidt,  1979) a t  
Red Ray Lake. Th is  program was expanded i n  1979 t o  cover  V i r g i n i a  Lake and 
Harvey Lake. 

V i r g i n i a  Lake 

Vi rg in id  Lake i s  l o c a t e d  on t h e  mainland s o u t h e a s t  of Wrangell on E a s t e r n  
Passage.  V i r g i n i a  Lake i s  one of t h e  more popula r  s p o r t  f i s h i n g  l a k e s  n e a r  
Wrangell and b o a s t s  a  r e p u t a t i o n  a s  a "trophy" c u t t h r o a t  l a k e ,  however, 
complaints have been rece ived  i n  t h e  l a s t  y e a r  t h a t  V i r g i n i a  Lake was 
"fzshed ou t" .  To determine t h e  s t a t u s  of t h e  c u t t h r o a t  p o p u l a t i o n  i n  
V i r g l n l a  Lake a population e s t i m a t e  program was c a r r i e d  o u t  d u r i n g  1979. A 
t o t a l  of 24 days were s p e n t  a t  V i r g i n i a  Lake between June  12 ,  1979 and 
September 13,  1979. 

Capture g e a r  employed f o r  t h e  p o p u l a t i o n  sample i n c l u d e d ;  fyke  n e t s ,  f r y  
t r a p s  and hook and l i n e  (Table  6 ) .  

Of t h e  t h r e e  t y p e s  of c a p t u r e  g e a r ,  hook and l i n e  proved t o  be  t h e  most 
e f f e c t i v e .  F ry  t r a p s  were a lmos t  a s  e f f e c t i v e  whi le  fyke n e t s  were a  poor  
t h i r d .  Hook and l i n e  tended t o  c a p t u r e  t r o u t  over  200 mm w h i l e  minnow 
t r a p s  cap tured  t r o u t  from 85 t o  250 mm i n  l e n g t h .  A l l  s i z e  c l a s s e s  were 
cap tured  i n  t h e  fyke n e t .  The most s u c c e s s f u l  c a p t u r e  a r e a s  were a long  t h e  
n o r t h  s h o r e  (F igure  11)  and n e a r  t h e  o u t l e t .  

Al l  c u t t h r o a t  cap tured  were marked by removal of t h e  ad ipose  f i n  ( f o r  f i s h  
l e s s  t h a n  200 mm) o r  by punching a h o l e  i n  t h e  upper cauda l  f i n .  During 
t h e  s t u d y  i n  1979 a t o t a l  of 1 ,165 c u t t h r o a t  were c a p t u r e d ,  marked and 
r e l e a s e d .  A t o t a l  of 89 marked t r o u t  were recovered d u r i n g  t h e  season .  A 
Schumacher-Eshmeyer (1943) e s t i m a t i o n  o f  t h e  c u t t h r o a t  p o p u l a t i o n  u s i n g  
t h e s e  d a t a  y i e l d s  a N of 5 , 6 3 1  t r o u t .  The e s t i m a t i o n  range a t  t h e  95% 
conf idence l e v e l  f a l l s  between 4,710 and 6 ,998  i n d i v i d u a l s .  Th i s  e s t i m a t e  
i n c l u d e s  p r i m a r i l y  t h o s e  c u t t h r o a t  over  90 mm ( 3 . 5  i n )  i n  l e n g t h .  A sample 
o f  37 c u t t h r o a t  t r o u t  was t a k e n  by g i l l  n e t  f o r  a g e - l e n g t h  r e l a t i o n s h i p s  
(Table  7 ) .  I t  i s  a p p a r e n t  from t h i s  t a b l e  t h a t  age 1 and some age 2  c u t -  
t h r o a t  were n o t  inc luded  in t h e  t o t a l  p o p u l a t i o n  e s t i m a t e .  

http:Develoqrn~.nt


T a b l e  6 .  Capture Methods and Cutthroat Captured i n  Virginia Lake, 1979. 

-.-

Date Fry Traps Fyke Nets Hook S1 Line Time 

6/12-15 3 11 46 20 h r s .  

6 / 19-22 31 74 132 27 hrs .  

7 /  17-20 149 1 94 30 h r s .  

8 /06 -10  116 44 107 19 hrs .  

85 19 hr s .  

99 20 hrs.  

TOTAL 452 150 563 





Age-length R e l a t i o n s h i p  of C u t t h r o a t  Trou t ,  V i r g i n i a  Lake, 1979 

Fork  Age (Number of Annuli)  P e r c e n t  of 
Length (mm) 2 3 4 5 6 7 8 9 T o t a l  T o t a l  * 

T o t a l  4 6 4 8 7 4 3 1 37 99.9 

P e r c e n t  of 
T o t a l  * 10.8  16.2  10.8  21.6 18.9 10 .8  8 .1  2.7 

Average Fork 
Length (mm) 122.5 127.5 168.7 210.0 260.5 278.5 291.6 330.0 99.9 



- - -- t1.1 rvey 1,dke 

ki.~rvt.y Lake, loca ted  on t h e  west s i d e  of Woewodski Tsldnd, i s  a popula r  
s ~ ~ m n ~ e r  spo t  of Pe te r sburg  and Wrangell .  TO d e t e r -  r e c r e a t i o n  f o r  r e s ~ d e r ~ t s  
mltie thc. s t a t u s  of t h c  c u t t h r o a t  p o p u l a t i o n  i r l  Harvey Lake (a  t y p i c a l  smal l  
i s l a n d  l a k e ) ,  a popu la t ion  e s t i m a t e  program was conducted dur ing  1979. A 
t o t a l  of 12 days were s p e n t  a t  Harvey Lake between J u l y  1 0 ,  1979 and August 
1 7 ,  1 9 7 9 .  

Capture gear  employed f o r  t h e  popula t ion  e s t i m a t e  was t h e  same a s  used a t  
Virgini:i Lake which c o n s i s t e d  of hook and l i n e ,  fyke n e t s  and f r y  t r a p s .  
Hook and l i n e  was t h e  most s u c c e s s f u l  c a p t u r e  method and accounted f o r  40 
c u t t h r o d t  c a p t u r e s .  Fyke n e t  s e t s  (F igure  12) accounted f o r  a t o t a l  of 21 
c u t t h r o a t ,  whi le  f r y  t r a p s  caught  on ly  one t r o u t .  

A l l  c u t t h r o a t  cap tured  were marked w i t h  a  punch i n  t h e  upper cauda l  f i n  f o r  
t r o u t  over  200 mm and removal of t h e  ad ipose  f i n  f o r  t r o u t  under 200 mm. 
During t h e  s t u d y  i n  1979 a t o t a l  of 89 c u t t h r o a t  were c a p t u r e d ,  marked and 
r e l e a s e d .  A t o t a l  of f i v e  t r o u t  were recap tured  d u r i n g  t h e  s tudy .  A 
Schwnacher-Eshmeyer (1943) e s t i m a t e  of t h e  c u t t h r o a t  p o p u l a t i o n  u s i n g  t h e i r  
ciata y i e l d s  a N of-669 t r o u t .  Th i s  e s t i m a t e  i n c l u d e s  on ly  t h o s e  t r o u t  over  
90 mm (3.5 i n )  i n  l e n g t h .  A sample of 27 c u t t h r o a t  was t a k e n  by g i l l  n e t  
f o r  age- leng th  r e l a t i o n s h i p s  (Table 8 ) .  Data from t h i s  t a b l e  s u g g e s t  t h a t  
dges 1,  2  and p o s s i b l y  some age 3 c u t t h r o a t  were n o t  inc luded  i n  t h e  t o t a l  
p o p u l a t i o n  e s t i m a t e .  

DTSCUSSION 

The enhancement of e x i s i t i n g  c u t t h r o a t  t r o u t  p o p u l a t i o n s  and t h e  c r e a t i o n  
of new f i s h e r i e s  w i l l  be a  n e c e s s a r y  management o b j e c t i v e  f o r  s p e c i f i c  
wa te r s  throughout  s o u t h e a s t  Alaska w i t h i n  t h e  n e x t  few y e a r s .  To ach ieve  
t h i s  managment g o a l ,  a y e a r l y  supp ly  of c u t t h r o a t  w i l l  be r e q u i r e d .  A t  
p r e s e n t ,  s e v e r a l  p o t e n t i a l  w i l d  brood sources  f o r  c u t t h r o a t  have been 
i n v e s t i g a t e d ,  however, a t  p r e s e n t  no c u t t h r o a t  t r o u t  a r e  i n  r e s i d e n c e  a t  
any s t a t e  h a t c h e r y .  

The magnitude of t h e  annual  s p o r t  h a r v e s t  of c u t t h r o a t  from t h e  a r e a s  l a k e s  
and s t r e a m s ,  l a r g e l y  unknown i n  t h e  p a s t ,  has  begun t o  be  unders tood i n  t h e  
l a s t  2  y e a r s .  A mail  q u e s t i o n n a i r e  i s s u e d  t o  a n g l e r s  f i s h i n g  s p e c i f i c  
c u t t h r o a t  wa te r s  was i n i t i a t e d  i n  1978 and was cont inued i n  1979. Response 
t o  t h e  q u e s t i o n n a i r e  i n  1979 was b e t t e r  t h a n  t h e  i n i t i a l  su rvey ,  however, 
i t  s t i l l  lacked t h e  response necessa ry  t o  o b t a i n  v a l i d  expendable h a r v e s t  
d a t a .  A s t a t e w i d e  h a r v e s t  mai l  su rvey  of s p o r t  f i shermen was much more 
s u c c e s s f u l  i n  o b t a i n i n g  r e t u r n s  and p r o v i d e s  a n  e x c e l l e n t  d a t a  base  on 
c u t t h r o a t  h a r v e s t .  Refinements of t h e  su rvey  w i l l  p rov ide  i n f o r m a t i o n  on 
s p e c i f i c  wa te r s  where management problems have been i d e n t i f i e d .  

The s t a n d i n g  p o p u l a t i o n  of c u t t h r o a t  t r o u t  i n  s o u t h e a s t  Alaska l a k e s  has  
been s t u d i e d  f o r  t h r e e  a r e a  Lakes. These s t u d i e s  have shown t h a t  c u t t h r o a t  
popul .a t ions  a r e  f o r  t h e  most p a r t  l e s s  t h a n  p r e v i o u s l y  thought .  These 





Table 8. Age- length  R e l a t i o n s h i p  o f  C u t t h r o a t  T r o u t ,  Harvey Lake,  1979 

F o r k  
Length (mm) 3 4 5 

Age (Number o f  Annu l i )  
6 7 8 9 11 T o t a l  

P e r c e n t  of 
T o t a l  * 

141-160 1 1 3.7 

T o t a l  2 4 3 6 7 3 1 1 27 99.9 

Percent  of  
Total .  * 7.4 14.8 11.1 22.2 25.9 11.1 3.7 3 .7  99.9 

Average Fork 
Length (mm) 165 .0  191 .3  211.6 231.6 262.1  298.3 295.0 360.0 



-- 

findings are shedding new light on management practices for cutthroat. 

Restrictive bag and possession limits will be necessary to preserve the 

quality cutthroat fishing that now exists. Fishing effort has increased 

drastically in some areas and approximately 8% overall for southeast Alaska 

during the past year. This increasing pressure will no longer allow the 

luxury of large bag limits. 
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